Recurrent posterior circulation infarcts frequently involve multiple vascular territories, suggesting an embolic source. We describe a patient with left vertebral artery occlusion who had recurrent transient ischaemic attacks due to cerebral embolization originating from the occluded vertebral artery in spite of optimal anticoagulant and antithrombotic treatment. This was successfully managed by coiling occlusion of the vertebral artery with no recurrence of symptoms over one year of follow-up. To our knowledge, this is the first report of coiling occlusion in the treatment of recurrent vertebral artery embolization.
Introduction
Acute symptomatic basilar artery occlusion is a life-threatening condition with a mortality of 68% 1 . Prognosis of vertebral artery occlusions is much better, since distal ischaemia is prevented by blood flow from the other vertebral artery. A significant proportion of posterior circulation infarcts are embolic, and in recurrent infarcts multiple vascular territories are usually affected. Embolization can originate in the heart or from the vertebral arteries 2 . We describe a patient with recurrent posterior circulation transient ischaemic attacks in spite of full anticoagulation and antithrombotic treatment.
Case Report
A 60-year-old woman presented to the emergency department with headaches, vomiting and vertigo, which had started suddenly two days earlier. She had previously been fit and well. Apart from hypertension and dyslipidaemia, for which she took simvastatin, ezetimibe and lansoprazole, she had no relevant co-morbidities. There was a strong family history of cerebral aneurysm. Physical examination re-vealed left hemiataxia and loss of sensation on the left side of the face. Her blood pressure was 150/90 mm Hg. The rest of the neurological and general physical examination, routine blood tests, electrocardiogram and chest X-ray were normal. Computed tomography (CT) scan of the head showed a wedge-shaped area of low attenuation in the medial inferior cerebellum associated with mass effect consistent with an acute left posterior inferior cerebellar artery (PICA) territory infarct ( Figure 1 ). There was also high attenuation in the terminal left vertebral artery suggestive of a thrombus ( Figure  2 ). The CT angiogram showed a high-grade stenosis and a thrombus at the origin of the left vertebral artery with further thrombus and occlusion distally ( Figure 3 ). The left vertebral artery reformed at the level of the second cervical vertebra, but there was a further filling defect within the intradural segment of the left vertebral artery ( Figure 4 ). There was also an incidental finding of left middle cerebral artery aneurysm measuring 9.6 mm × 4.2 mm × 4.3 mm.
The patient was treated with intravenous heparin for 48 h, aspirin, intravenous fluids, analgesia, and nutritional support. After initial improvement, the numbness on the left side of the face recurred and spread to the left arm and leg, she developed a mild left hemiparesis and a left homonymous hemianopia compatible with right occipital ischaemia on day six. A repeat CT angiogram showed that the left vertebral artery was now completely occluded extracranially and only reformed distally in the distal V2 segment with patent V3 and V4 segments. The small clot seen earlier in the intra- dural segment of the left vertebral artery was no longer visible. In conjunction with the new symptoms in a separate vascular territory this was suggestive of distal embolization related to a thrombus associated with the occluded left vertebral artery. The rest of the CT angiogram was comparable to the previous scan. Intravenous heparin was therefore recommenced, and she improved clinically with no focal neurological deficits on day 11. She was discharged home on day 24 on warfarin for three months to stabilize the clot and prevent re-embolization, and on clopidogrel 75 mg per day. tery with anticoagulation partly loosening the clot. Left vertebral artery occlusion test was not performed because the proximal left vertebral artery was already occluded. Coiling occlusion of the left vertebral artery via the right vertebral artery was performed in retrograde fashion under general anaesthesia (Figure 7) . The procedure was uneventful and she made a full recovery. Warfarin was discontinued, but she remained on long-term antiplatelet therapy with clopidogrel. No further events were reported at one-year follow-up.
Discussion
Coiling occlusion is a standard treatment for the management of intracranial aneurysms 3 . The technique has also been used successfully in the treatment of vertebral and basilar artery dissection and aneurysms [4] [5] [6] . Stump embolism from an occluded vertebral artery is a well-known entity 7 . But to our knowledge this is the first report of successful treatment of recurrent posterior circulation embolism from an occluded vertebral artery by coiling occlusion of the distal non-occluded segment of the affected vertebral artery.
Two months later she was readmitted with a seven-day history of recurrent vertigo and mild left hemiparesis. She was already on optimal preventive treatment with clopidogrel, warfarin, ramipril and a statin. Her blood pressure was normal, and there was no postural drop. Her international normalized ratio was within the normal therapeutic range at 2.6. All other routine blood tests including glucose were normal and a repeat electrocardiogram did not show any rhythm abnormalities. A CT scan of the head showed an old right occipital infarct. The left vertebral artery was occluded at the origin ( Figure 5 ) and subsequent microcatheter angiogram showed filling of left vertebral artery from the C4 level ( Figure 6 ). Digital subtraction angiography showed patent right vertebral artery, both PICAs and basilar artery. Flow through the circle of Willis and anterior circulation was intact. The left middle cerebral artery aneurysm remained unchanged.
She was therefore experiencing recurrent embolism from the left vertebral artery in spite of full anticoagulation combined with antiplatelet therapy. We decided to occlude the V3 segment of the left vertebral artery keeping the PICA intact to prevent further embolization from collateral flow feeding into the left vertebral ar-Dr Jayan Chembala Stroke Medicine Department University Hospital of North Staffordshire 9 Jupiter Way Stafford, ST17 4YF United Kingdom Tel.: 0044 7865065476 E-mail: jayanchembala@doctors.org.uk jayanchembala@hotmail.com
